DOCUMENT-IDENTIFIER: US 5808289 A 

TITLE: Arm mounted portable data collection device with rotatable and 
detachable dataform reader module 

KWIC 

TTL: 

Arm mounted portable data collection device with rotatable and detachable 
dataform reader module 

ABPL: 

An arm mounted portable data collection device comprising a mounting 
assembly 

including a docking station and a strap for strapping the docking station to an 
arm of an operator. A housing is releasably affixed to the docking station. A 
dataform reading module is supported within a cavity of the housing. The 
dataform reading module is actuated by a switch adapted to be mounted on an 
index finger of the user. The dataform reading module is rotatable with 
respect to the housing and is also detachable from the housing. In a first 
embodiment of the device the dataform reading module has a single axis of 
rotation, that is, the module is rotable along a single horizontal plane. In a 
second embodiment of the device the dataform reading module is rotatable 
about 

multiple axis of rotation. 
BSPR: 

This application relates to an arm mounted portable data collection device and, 
more particularly, to an arm mounted portable data collection device including 
a dataform reader module which is rotatable and detachable from the arm 
mounted 
device. 

BSPR: 

Portable data collection devices having dataform reading assemblies or modules 
are widely utilized in both service and manufacturing industries. Such 
portable data collection devices are often linked to a remote computer via a 
wireless cellular communication system utilizing spread spectrum 
communication 

techniques for updating one or more databases. The mobility of such a portable 
data collection device permits it to be used for reading one and two 
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dimensional bar code or matrix dataforms at various locations within a 
facility, between facilities, and/or at remote job sites. If the device 
includes a two dimensional imaging based dataform reading assembly, the 
device 

may also be used to capture an image of a target area. 
BSPR: 

An operator of a portable data collection device has to use one hand to hold 
the device even if the device is not being used to read a dataform. If the 
operator needs two hands to perform some other function, he or she must place 
the terminal in a safe place, perform the function and return to the device to 
pick it up. To avoid "tying up" one hand of the operator with the device, 
various proposals have been advanced for mounting the terminal to the 
operator's arm thereby leaving both hands free when the terminal is not being 
used to read a bar code dataform. 

BSPR: 

In product distribution warehouses, portable data collection devices with 
dataform reading assemblies are advantageously used by warehouse 
employees 

picking goods from shelves or racks to fill orders. An arm mounted portable 
data collection devices permit an operator to keep both hands free to pick 
orders. Typically, one or more orders will be input to a memory of the 
portable data collection device. Each order will include a list of products, 
corresponding product identification numbers, and the number of units of each 
product to be selected. An operator using the device will fill an order by 
walking through the aisles of the warehouse and reading bar code dataforms 
imprinted on labels affixed to a shelf or rack in close proximity to respective 
product stocks. The dataform is decoded and the product name and number of 
units to be selected is displayed on a visual display screen of the portable 
data collection device. The operator picks the appropriate number of items 
displayed on the display screen and quickly moves to the next product on the 
order list displayed on the display screen. 

BSPR: 

A disadvantage of current arm mounted portable data collection devices is that 
the bar code reading assembly is fixed in one orientation or position on an 
operator's arm. Thus, the operator of an arm mounted portable data collection 
device walking down an aisle must physically turn his or her torso and/or arm 
so that the dataform reading assembly is properly "aimed" at a target dataform 
located on a face of the shelf or rack de fining the aisle. Since an operator 
may read thousands of dataforms in a normal work day, such arm and/or torso 
twisting movements are both inefficient and may result in operator fatigue 
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and/or muscle strain. Furthermore, if the target dataform is located on a 
section of shelf or rack that is below the operator's waist level or above his 
or her shoulder level, it will be very awkward if not impossible for the 
operator to read the dataform without removing the device from his or her arm. 
Removal and reattachment of the portable data collection device from the 
operator's arm is both time consuming and bothersome to the operator, negates 
the benefits of the arm mounting of the device and exposes the device to 
damage 

and/or loss being no longer mounted on the operator's arm. 
BSPR: 

What is needed is an arm mounted portable data collection device having a 
dataform reading assembly or module which is rotatable with respect to the 
portable data collection device to facilitate reading of dataforms that are 
positioned on shelves or racks oriented transversely to an operator's direction 
of travel. 

BSPR: 

What is also needed is an arm mounted portable data collection device having a 
dataform reading assembly or module which is detachable from the portable 
data 

collection device to facilitate reading of dataforms that are positioned below 
the operator's waist level or above an operator's shoulder level. 

BSPR: 

It is an object of this invention to provide an arm mounted portable data 
collection device having a dataform reading module and a radio transceiver for 
communication with a command module via radio frequency (rf) 
communications. 

BSPR: 

It is another object of this invention to provide an arm mounted portable data 
collection device including a dataform reading module which is rotatable with 
respect to the device. 

BSPR: 

It is a further object of the invention to provide a portable data collection 
device including a dataform reading module which is detachable from the 
device. 

BSPR: 

It is another object of this invention to provide a command module with 
receives data representing a scanned or imaged dataform via rf communications 
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from the portable data collection device and decodes the data and 
communicates 

at least a portion of the decoded data to a remote host computer via a cellular 
communications network. 

BSPR: 

In a first embodiment of the invention, a portable data collection device is 
disclosed including an arm mounting assembly comprising a docking station and 
a 

strap. The docking station is preferably comprised of durable plastic and has 
an contoured inner surface configured to overlie a portion of an operator's 
forearm and wrist. The strap is adjustable and extends from the docking 
station to releasably fasten the docking station to the operator's arm. 

BSPR: 

The portable data collection device also includes a housing and a dataform 
reading assembly or module. The housing snap fits onto a first generally 
planar outer surface of the docking station. The housing supports electronic 
circuitry of the device including a microprocessor and further includes a small 
visual display screen such as a liquid crystal display screen for displaying 
data. The housing also includes a plurality of keys for operator input of 
instructions to the microprocessor and a cavity or opening in one end 
configured to releasably receive the dataform reading module. An electrical 
cable extends between the dataform reading module and the housing to 
electrically couple electronic circuitry in the dataform reading module to the 
electronic circuitry in the housing. 

BSPR: 

The portable data collection device may also optionally include a visual 
display screen module and a battery pack module which are separately 
releasably 

attachable to a second generally planar surface of the docking station. The 
docking station includes hinged hooks that hold the visual display screen 
module and the battery pack module. The battery pack module is sandwiched 
between a back side of the visual display screen module and the docking station 
second planar surface. The battery pack module provides direct current (DC) 
power to power regulation circuitry disposed in the housing to power the 
electrical circuitry of the device while the display screen module includes a 
liquid crystal display screen which is larger then the display screen of the 
housing and displays the data displayed on the housing data screen as well as 
additional data. 

BSPR: 
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Data representing the read dataform are transmitted by a radio transceiver of 
the portable data collection device to a command module where the data is 
decoded utilizing decoding circuitry. At least a portion of the decoded data 
is transmitted by the command module to a remote host computer utilizing a 
cellular communications network. Additionally, a portion of the decoded data 
is transmitted back to the portable data collection device for display to the 
operator. For example, the operator uses the portable data collection device 
to read a dataform affixed to a shelf holding inventory of a particular 
product. Signals representing the read dataform are transmitted from the 
portable data collection device to the command module. The command module 
decodes the signals representing the dataform and transmits to the host 
computer, using the cellular communications network, the decoded product 
identification number and a stocking location identifier along with an inquiry 
as to how many items should be in inventory at that stocking location. 

BSPR: 

The host computer transmits to the command module the number of units that 
should be in inventory at that stocking location. The command module, in turn, 
transmits to the portable data collection device the name of the product, the 
product identification number and the number of units which are supposed to be 
in inventory at that stocking location. The transmitted information is 
displayed to the operator to confirm that the product on the shelf matches the 
product to be pick and also indicates the number of units that should be 
available so the operator can determine if there is sufficient stock to fill 
the order or if there is a discrepancy between the purported amount in 
inventory and the actual number of items at that stocking location. If there 
is a discrepancy, management will be notified (by pressing a key on the 
portable data collection device) so that host computer inventory records can be 
corrected and any other necessary action taken. 

BSPR: 

In a second embodiment of the portable data collection device of the present 
invention, the dataform reading module is light bulb shaped and the housing 
cavity is configured to permit rotation of the dataform reading module along 
multiple axis of rotation, that is, the module can be aimed anywhere within a 
conical plane extending from the housing cavity. Like the first embodiment, 
the dataform reading module is releasable from the housing and can be 
positioned to facilitate reading of dataforms which are relatively high or low. 

DRPR: 

FIG. 1 is a perspective view of a portable data collection device of the 
present invention mounted on an arm of an operator, 
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DRPR: 

FIG. 2 is an exploded perspective view of the modules of the portable data 
collection device of FIG. 1 ; 

DRPR: 

FIG. 3 is a perspective view of the portable data collection device of FIG. 1 
with a dataform reading module fully rotated to the left in a housing of the 
device; 

DRPR: 

FIG. 4 is a top plan view of the portable data collection device of FIG. 1 ; 
DRPR: 

FIG. 5 is a side elevation view of the portable data collection device of FIG. 
1 as seen from a plane indicated by the line 5-5 in FIG. 4; 

DRPR: 

FIG. 6 is a back elevation view of the portable data collection device of FIG. 
1 as seen from a plane indicated by the line 6~6 in FIG. 5; 

DRPR: 

FIG. 7 is a view, partly in side elevation and partly in section, of a portion 
of the portable data collection device of FIG. 1 showing the attachment 
structure of the housing to a docking station and the mechanical and electrical 
attachment structure of the dataform reading module to the housing; 

DRPR: 

FIG. 8 is a schematic diagram of selected electronic circuitry and systems of 
the portable data collection device of FIG. 1 : 

DRPR: 

FIG. 9 is a schematic representation of a direct spread spectrum cellular 
communications network providing for communication between the portable data 
collection device of FIG. 1 and a command module; 

DRPR: 

FIG. 1 0 is a perspective view of a second embodiment of the portable data 
collection device of the present invention; 

DRPR: 

FIG. 1 1 is a view, partly in side elevation and partly in section, of the 
portable data collection device of FIG. 10; and 
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DRPR: 

FIG. 12 is a top plan view of the portable data collection device of FIG. 10. 
DEPR: 

Turning to the drawings, a first embodiment of the portable data collection 
device is shown generally at 10 in FIG. 1 mounted on a lower portion of an arm 
and wrist 12 of an operator. For purposes of this application, including the 
claims, the term "arm mounted" includes devices which are mounted on the 
operator's hand, wrist, lower (forearm) portion of the arm or upper portion of 
the arm. The device 10 includes an arm mounting assembly 50 for releasably 
affixing the device to the operator's arm 12. The arm mounting assembly 50 
supports a housing 100 defining an interior region in which electrical 
circuitry of the device is disposed. The housing 100, in turn, supports a 
dataform reading assembly or module 200 which is rotatable with respect to the 
housing and the arm mounting assembly 50. Removably affixed to the arm 
mounting assembly 50 is a visual display screen module 300 and a battery pack 
module 400. The portable data collection device 10 is part of a data 
collection system 11 which includes a command module 600. The portable data 
collection device functions as a dataform reading peripheral unit of the 
command module 600. 

DEPR: 

Preferably, the portable data collection device 10 and the command module 600 
communicate via radio frequency (rf) signals permitting the command module to 
be physically separated from the portable data collection device (e.g., the 
command module located in an office of a warehouse where the portable data 
collection device is being used to pick orders in the warehouse). 
Alternatively, however, the command module 600 may be hardwired to the 
portable 

data collection device. In a preferred function embodiment of the portable 
data collection device 10, the device reads a one or two dimensional bar code 
or matrix dataform and signals representing the dataform are transmitted to the 
command module 600 for decoding. Alternately, the portable data collection 
device 10 may include decoding circuitry for decoding a read dataform and 
signals representing decoded data would be transmitted to the command 
module. 

DEPR: 

The battery pack module 400 provides power to electronic circuitry of the 
housing 100 and the dataform reading assembly 200 through power regulation 
circuitry 160 (shown schematically in FIG. 8) disposed in the housing 100. The 
battery pack module 400 is comprised of a plurality of electrically coupled 
rechargeable battery cells disposed in a plastic housing. The module 400 is 



03/27/2002, EAST Version: 1.03.0002 



removably mounted to the side surface 74 of the docking station 52 and is held 
in place by four wings 90 (best seen in FIG. 2) extending outwardly from the 
docking station side surface which snap fit into respective recesses 404 in a 
side wall 406 of the module 400. As the battery pack module 400 is pushed 
toward the docking station 52, the wings 90 first deflect outwardly as they 
contact the side wall 406. As the battery pack module 400 continues to be 
pushed toward the docking station 52, the wings 90 snap into the side wall 
recesses 404 to hold the module in place on the docking station. 

DEPR: 

Turning to FIG. 8, the housing 100 supports electronic circuitry of the 
portable data collection device 10 including the microprocessor 164, the 
display driver circuitry 162 and the power regulation circuitry 160. The 
housing electronic circuitry further includes a random access memory 166, key 
interface circuitry 168 receiving signals from the keys 152 when depressed, 
dataform reading module interface circuitry 170 and an expansion bus 172. The 
housing 100 also supports a radio transceiver 174 such as a microradio or a 
PCMCIA radio which is used to transmit signals representing a read dataform to 
the command module 600 and to receive signals from the command module 
corresponding to data to be displayed on the display screens 150, 310, e.g., 
product name and product identification number corresponding to a read 
(imaged 

or scanned) dataform 1 8, order information such as the number of units of the 
product to be selected plus data retrieved from a remote host computer 602 
(shown schematically in FIG. 9) via a cellular communications network 604. 

DEPR: 

Turning to FIG. 9, the command module 600 communicates at least a portion of 
the decoded dataform data to the host computer 602 utilizing a cellular 
communications network shown generally at 604. The communications network 
comprises a plurality of base stations 618, 620, 622, 624 each having a 
generally circular transmission and receiving zone or cell 626, 628, 630, 632. 
The base stations 618, 620, 622, 624 are hardwired to a backbone 640 of the 
communications network 506. The host computer 602 is also hardwired to the 
backbone 640. As illustrated in FIG. 9, the command module 600 and the 
portable data collection device 10 are in the communication cell 632 of the 
base station 624, thus, the command module communicates with the host 
computer 

602 via rf signal transmitted to and from the base station 624. 
DEPR: 

A second embodiment of the portable data collection device of the present 
invention is shown as 1010 in FIGS. 10-12. The device 1010 includes an arm 
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mounting assembly 1050, a housing 1100, a dataform reading module 1200 
having a 

light bulb shaped housing, a visual display screen module 1300, a battery pack 
module 1400 and an dataform reading actuation assembly including a switch 
1502. 

Except as described below, the assembly and structure of the components and 
modules of the portable data collection device 1010 are the same as the 
corresponding components and modules of the first embodiment portable data 
collection device 10. 

DEPR: 

The housing 1 100 includes a front portion 1 180 defining a cavity 1 181 and 
having top and bottom arcuate shaped supports 1 1 82, 1 1 84 for rotatably 
supporting the dataform reading module 1200. A distal portion 1 186 of the top 
support 1 182 is hinged to the remainder of the support via a hinge 1 188. The 
hinge 1 188 permits the top support distal portion 1 186 to pivot upwardly when 
sufficient pressure is applied in direction P (FIG. 1 1 ) to a tab 1 192 to 
overcome the downward bias of a pair of springs 1 190. When the top support 
distal portion 1 186 pivots upwardly, the dataform reading module 1200 is 
released and can be removed from the cavity 1181. As in the first embodiment 
of the portable data collection device, electronic circuitry in the dataform 
reading module 1200 is electrically coupled to electronic circuitry disposed in 
an interior region of the housing 1 100 by a coiled electrical cable 1204. When 
the dataform reading module 1200 is removed from the housing 1 100, the cable 
stretches to permit an operator to move the dataform reading module to a 
position that facilitates reading dataforms above shoulder level or below waist 
level. 

DEPR: 

Although the portable data collection devices 10, 1010 disclosed in the first 
and second embodiments utilize rf transmissions to communicate with the 
command 

module 600, it should be appreciated that other wireless communication 
methods 

may be used, for example, infared data transmission between the portable data 
collection device and the command module. Also, the portable data collection 
device may be wired to the command module 600. It should also be appreciated 
that the portable data collection device may be provided with suitable decoding 
circuitry to decode a read dataform and a suitable radio transceiver to 
communicate with the host computer 602 through the cellular communications 
network 604 thereby reducing the need for or eliminating the need for the 
command module 600. 164 
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CLPR: 

1. An arm mounted portable data collection device comprising: 
CLPR: 

2. The arm mounted portable data collection device of claim 1 wherein the 
housing supports a radio transceiver electrically coupled to the electronic 
circuitry in the housing, the radio transceiver transmitting data 
representative of a target dataform read by the dataform reading module to a 
remote command module, the data including undecoded dataform data of the 
target 

dataform. 

CLPR: 

3. The arm mounted portable data collection device of claim 1 further 
including a first visual display screen supported by a back part of the housing 
and electrically coupled to the electronic circuitry of the device and a second 
visual display screen releasably attached to the docking station side surface 
and electrically coupled to the docking station interfacing circuitry. 

CLPR: 

4. The arm mounted portable data collection device of claim 3 wherein the 
battery pack module is disposed between the second visual display screen and 
the docking station side surface. 

CLPR: 

5. The arm mounted portable data collection device of claim 3 wherein the 
battery pack module includes a plurality of rechargeable battery cells. 

CLPR: 

6. The arm mounted portable data collection device of claim 3 wherein the 
radio transceiver receives data transmitted from the command module and 
displays at least a portion of the received data on the first visual display 
screen and the second visual display screen. 

CLPR: 

7. The arm mounted portable data collection device of claim 1 wherein the 
docking station upper surface is substantially orthogonal to the docking 
station side surface. 

CLPR: 

8. The arm mounted portable data collection device of claim 3 wherein the 
housing supports a keypad having a plurality of keys electrically coupled to 
the electronic circuitry of the housing, the keys adapted to be used by the 
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operator to input data and commands to the electronic circuitry and the 
command 

module and to modify data displayed on the first and second visual display 
screens. 

CLPR: 

9. The arm mounted portable data collection device of claim 1 wherein the 
extending front part of the housing includes a first support and a spaced apart 
second support and the dataform reading module is rotatably supported 
between 

the top and bottom supports, the module being rotatable with respect to the 
housing along an axis of rotation extending through the first and second 
supports. 

CLPR: 

10. The arm mounted portable data collection device of claim 9 wherein the 
axis of rotation extending through the first and second supports is 
substantially orthogonal to the docking station upper surface. 

CLPR: 

12. The data collection system of claim 1 1 wherein the arm mounted portable 
data collection device further includes a first visual display screen supported 
by a back part of the housing and electrically coupled to the electronic 
circuitry of the device and a second visual display screen releasably attached 
to the docking station side surface and electrically coupled to the docking 
station interfacing circuitry. 

CLPR: 

13. The data collection system of claim 12 wherein the battery pack module of 
the arm mounted portable data collection device further is disposed between the 
second visual display screen and the docking station side surface. 

CLPR: 

14. The data collection system of claim 12 wherein the housing of the arm 
mounted portable data collection device further supports a radio transceiver 
electrically coupled to the electronic circuitry of the device, the radio 
transceiver operating to transmit data representative of a target dataform to 
the command module and to receive data transmitted from the command 
module, at 

least a portion of the decoded dataform data transmitted by the command 
module 

being displayed on the first visual display screen and the second visual 
display screen. 
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CLPR: 

15. The data collection system of claim 1 1 wherein the upper surface of the 
docking station of the arm mounted portable data collection device is 
substantially orthogonal to the docking station side surface. 

CLPR: 

16- The data collection system of claim 12 wherein the arm mounted portable 
data collection device housing the housing supports a keypad having a plurality 
of keys electrically coupled to the electronic circuitry of the housing, the 
keys adapted to be used by the operator to input data and commands to the 
electronic circuitry and the command module and to modify data displayed on 
the 

first and second visual display screens. 
CLPR: 

17. The data collection system of claim 1 1 wherein the extending front part of 
the arm mounted portable data collection device includes a first support and a 
spaced apart second support and the dataform reading module is rotatably 
supported between the top and bottom supports. 

CLPV: 

a) an arm mounted portable data collection device including: 
CLPV: 

b) a command module having a radio transceiver and dataform decoding 
circuitry, 

the command module receiving data representative of a target dataform read by 
the dataform reading module, decoding the data representative of the target 
dataform to generate decoded dataform data and transmitting at least a portion 
of the decoded data to the arm mounted portable data collection device. 
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